Optimum thermal annealing process operating condition for nanostructured porous silicon (nPSi) by using radial basis function neural network (RBFNN) was proposed. The nanostructured porous silicon (nPSi) layer samples prepared by electrochemical etching process (EC) of p-type silicon wafers under different operatingconditions, such as varyingetchingtime (Et), annealing temperature (AT), and annealing time (At). The electrical properties of nPSi show an enhancement with thermal treatment.Simulation result shows that the proposed model can be used in the experimental results in this operating condition with acceptable small error. This model can be used in nanotechnology based photonic devices and gas sensors.
Introduction
Nowadays the conceptual design operation process using simulation and modeling makes it possible to do an essential assessment before systems are built without the need of expensive experiments, through commissioning and operation. The porous silicon fabrication process is the most important role in the production of electric material in all fields of industry. Therefore the device includes porous silicon are based on relatively well known and simple transduction principle which can be used in sensor, detector and photonic device for biomedical, chemical and environmental applications [1] . Many researchers focus on intelligence services to provide high production modeling for an important issue in all the fields of industry to analyze the relationship between diverse species and their most appropriate preparation process. The room temperature cathodeluminescence and photoluminescence of swift ion irradiated porous silicon zinc oxide nanocomposites and evolutes the broad and flat emission band from 1.5 to 3.5 eV were reported by Yogesh Kumar et al. [2] . The relationship between experimental process and neural network models such as a generalized linear model, projection pursuit and cluster analysis were studied by Sarle's [3] . Brosse et al. [4] used back propagation for the prediction of fishing abundance in lakes for good fishing zones as well as for increasing the competitiveness of the fleet [5] . Among many different structures of the ANN (artificial neural network) such as the multi-layer preparation which is the most popular one [6] [7] , however, the training processes often settle in undesirable local minima of error surface or converge too slowly. Therefore, Radial Basis Function (RBF) neural network with triple-layer feed-forward neural network structure which has strong nonlinear mapping ability including fast convergence and global optimization is put forward byDong to predict the silicon content in blast furnace hot metal [8] .
This research investigates the possible application of the neural network to model the porous silicon fabrication processes. Here in this work, ANN model can be improved simply by providing additional training data accurately in a shorter time to reduce the cost of experimental work for any practical application.Worth to mention that it can be used for nanotechnology based photonic devices and also nanotechnology based gas sensors [9] .
Experimental Set Up
A brief description of the experimental setup and the procedure adopted for obtaining the experimental data on the porous silicon process with different operating variables is given. The
Radial Basis Function Network (RBFN) prediction model hasthree input parameters such as Et, AT,
and At and the output parameter Eg. The Matlab software tools used to learn the proposed model.
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Results and Discussion
To measure the electrical properties and other related parameters, an ohmic contact with this layer was a necessary to be established [14] . Aluminum with a high purity (99.999%) was used to obtain Al thick layer electrodes. Thermal evaporation was achieved using a 24 Nano Hybrids Vol. 4
Generally, it would be more reasonable and beneficial if hyper-ellipsoidal units be adopted to the RBFNN. The output of an EBF network can be defined as:
Where x is the input vector,α i is the shape parameter controlling the spread of the i th basis function. 
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In this work, the structural properties of nPSi layer surface morphology, pore width, pore shape, thickness of walls between pores, and layer thickness have been studied by using high resolution scanning electron microscopy (Field Emission Scanning Electron Microscope, FESEM.4) as shown in figure 4a and figure 4b . The sample was prepared by 30 minutes etching time and annealed by rapid thermal annealing process at 700 o C using 15 seconds annealing time. Fig. 4a represents the FESEM images of the resolution size 1µm whereas figure 4b shows the FESEM images of the high resolution size of 50 nm. In addition, the Photoluminescence measurements (PL) were produced by using CW 325 nm, 400 mW He-Cd laser (Liconix 3205N) and the measurements were carried out using CCD-equipped spectrometer (Acton 300). The wavelength of the laser was in the range 450 -900 nm, and the incident angle was 45 degrees. The spectrometer was placed normal to the sample surface. Figure 5 represents To train ANN models with experimental results, network architecture was required; first the entire training data file was randomly divided into training and testing data sets. 
Conclusion
In conclusion, the application of Artificial intelligence in Modeling and simulation of complex engineering systems makes possible to reduce the need of expensive experiments through commissioning and operation. In this paper, radial basis function neural network (RBFNN) was used formodeling the thermal annealing process to predict the energy gap for nPSi. The experimental data for 144 samples has been used for training and testing. After trying many RBFNN structures acceptable small error tothe proposed model to mitigate the experimental results at this operating condition.This means with a short time and same algorithm can be used to optimize many experiments operating conditions.
